[Abstract] Neurons consist of four elements, the soma, dendrite, axon and terminal. They work in concert as the input (soma and dendrite) and output (axon and terminal) parts of neuronal transmission. To function and maintain neuronal activity and metabolisms, proteins and organelles should be transported from soma to terminal via anterograde axonal transport, and also from terminal to soma via retrograde transport. By utilizing these transport systems, neural projection is traced by injecting tracers into local sites of interest. Furthermore, neurochemical properties, such as glutamatergic and GABAergic, can be determined by combining retrograde and anterograde tracing with fluorescent in situ hybridization and immunofluorescence.
5. Shave the hair and incise the scalp along the rostro-caudal axis.
6. Clip the incised scalp using syringe needles bent into a hook and remove lamina. 11. Inject the tracer solution by air pressure at 10 psi with 5 sec intervals for 1 min.
12. Leave the pipette inserted for 15 min, and then pull out it carefully.
13. Replace the removed skull bone on the square hole and suture the scalp.
Note: Instant glue is used for closing incision site as substitute for a surgical suture.
14. Release and place the animal back into a home cage.
Keep the animal for several days until fixation.
Note: Determine the period of survival depending on the distance of projection.
In our experiments (between the bed nucleus of the stria terminalis (BST) and the ventral tegmental area (VTA)), BDA-injected and Alexa488-CTb-injected animals are incubated for at least 4 and 2 days, respectively (Kudo et al., 2012).
B. Perfusion and section preparation 1. Place a beaker containing 4% PFA fixative solution (100 ml for each mouse) in ice bath.
Set on peristaltic pump a silicone tube with one end put into the fixative beaker and the other end equipped with a 25 G syringe needle. 6. Open the abdominal cavity by horizontal cutting of the belly skin and muscles. Then cut the skin of the chest along the midline up to the jaw, and detach the skin from the chest wall.
7. Cut the diaphragm to open the thoracic cavity, and then cut both sides of the chest wall to expose the heart. It is important not to injure the internal thoracic artery, which runs vertically along the sternum. 11. Prepare sections of the fixed brain (50 μm in thickness) using a microslicer, whose buffer bath is filled with 0.1 M PB.
Note: Especially in free-floating in situ hybridization experiment, the fixed brain block and sections should be kept in PB. When PBS is used for buffer, detection sensitivity of mRNA signal tends to be lowered.
12. Collect sections in 24-well plate and store in 0.1 M PB containing 0.1% sodium azide. 
C. Anterograde tracing combined with fluorescence immunohistochemistry

Note: This method is used to determine neurochemical properties of axon terminals, which are projected from anterograde tracer-injected regions. Vesicular glutamate transporters (VGluTs) and vesicular inhibitory transporter (VIAAT) are frequently used as excitatory (glutamatergic) and inhibitory (GABAergic and glycinergic) terminal markers, respectively
